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r * * - jum t *>pu < t i> 2 m$&±K& £ if a § 

^11 8 9E<K©«SE{fc>^. 

[M*^l 9 1 ] R— ;*lJ^NA:/a-:/^<D^:^- 
-;^aa^, — #tftp n a y'u-y<DN3imm^<Disz ?- 

i m>m 192] »@ffi*B5 *i w-r & sm&& x # * 

Rtf^SOSiffifcxtf+^Sfc^^fWc 

z&fcz&xmALtciyCDXiib&m&TMi 9 2iai$^ 

CI«*S194] x^+^Wt 
Stf y y y * * y M»«Bcd»HW±^od^ 

*te<fcoT^ALfcfc<Dr&£§»3|811 9 2fe$jc<£>#5£ 

[fit^ll 19 5] K«(*tC*t L T««* 5 

-10wt%, ^'J-fe'J>^5-10wt%, 
■J^-^5-10wt%, S07-fe^l/>7^3-^ 
* 1 w t H&AtVmtim 1 8 1 Kt8®#5£f b#S;. 

im$3M 19 6] KT-fe^U>T^z3-;U^TIS— AS 

S: ( i ) r^^ns«jS*w-r4fccor*sai3R«i 9 

Hb4] 
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i l 

R,-C-04CH -CH.-OlH 
^ z z n 

i ( I ) 

1! 

R Q -i-o4CH -CH -0>H 
o | c I n 

R 4 

10 U m;foJ:i>'nte^*S8K**foU m=0s&nn = 
0, fcl<(Jl^m+n^30t^ot v m + n = 1 CD 
^ttmSfettnttO-CiS. ) 

[ it^s 197] mmti?<&w<r- mmmy'v - ?<d 

0 5-5 0 0 uMX$)^m^mi 9 5ISiS<D 
[ffl^ 19 8] RSftWoR— *IKSK^n-^<D 

aia^2-5 o MMr*st»*3i 1 9 i&Mox&mtfi 

So 

[M*ai 9 9 ] &—mmW7tt~7<D&Z&2~~ 

20 5000 &m&x&z>%mm 1 9 7 Ktt©«wefb:£ffi. 

[»3»S2 0 0 ] R— *iS«K^n-^©g3^2- 
6 0ffiasr*Sg»*3Bl 9 9fB«S©#^b*ffi. 
[f»3KB2 0 1 ] R-f>^* h&#>^>01/^* ^ 

harc**«i3jsai 8 1 $m<Dn fflixmo 

1 8 0K«©*S5£{b;£ffi. 

tW*S2 0 3 ] BE^o-^aWia»r*«BI«SI 1 
8 0i£»©4#£ffc;»ffi o 
30 [»*«2 0 4 ] »SfiJW«Ja<*-c*4«*3B2 0 3 

[Mmmz o 5 ] »ae»»W3Rr*4»3»2 o 3 

Ci»«S2 0 6 ] lK^a-^tfi/iRr*-si»*3ii 8 

[»«S2 07] Rjg{*£, «EHffi±CC15p*-f>^ 

^>/c0 1000 0{H«±cDSSr, Schc!4SeI//cx>j< 

ty-ftmmmk&mLx^z&iJfzmi s onmommt 

[it*^2 09] mm-Tzxtfy bommtmxtf? 
h (o& Mm± £ & a j; 5 ct * # * > ^-r s mm 

2 0 8IBig<D#^t^o 

[ is*^ 210] K^tiaffio, * # «v h 

112 0 8E«®4$?Efb*tt. 

[»*3S2 1 1 ] g^O-;t>W«l7WS> 
50 K:J:orai«ES#irc^*BI*3H2 1 0KK©*»Efb# 
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h 'J ^X3*sa*ttT**l|«ai2 1 2BBtt©«F5Eft* 
1 2 BROWJEf t*tt. 

[IS*^S2 1 5 ] igv h y ^X<D*ffl3&i»*ttr»4 
»*^2 1 2E»Dl«eft#ffi. 

[18*112 1 6 ] »->*;KDKffi^«l7Kttr*S«|* 
312 1 2 8Stt©»^b^rffi. 

C»*B2 1 7] »vhy*X<DJS3}&si-2 O/im 
r&£fjt*Jl?2 1 2Kmvm&ft1S& m 
[l»3R3«2 1 8 ] »**Jl/©*fii»#2 0 0 /iiDt$) 

^i**ji2 1 2tm<Dmmtfim* 

ft«©l/2-2flSr*-S»*3B2 1 2etK<P&£tt# 
[0 0 0 1] 

[0 00 2] 

[0 00 3 ] c©J:536c^o-^ru-ro— «Wtt«Jfi 
(E P 0 3 7 3 2 0 3 B 1 ) KiB*83 ft Tt 

( 1 ) Hta±rK»yp-y*^jsSLrc^<^s, •?> 

(2) ^^0/c^^n-^^@t@±Cc«MT^^ 
Sf^D^nt^So ±ffiCD ( 1 ) <Djfi&<D¥fm&Wi7jk 

ztix^zttftmt bxizMTummmmb 405 

7 8 3§fi« (USP54 0 5 7 8 3) ^6f6tlS, 
[0 004] £/c±iB (2 ) cD^ffii Ittt, 
S«f«f3I5 6 0 1 9 8 On&m (USP5 6 0 1 9 8 
0)^rt^x>X(Science) J, ^2 7 0 
46 7E (1 9 95) «C»7^^Ptx y f^> 

[ooo5] <t c ^>r±iB ( i ) <D-fimz. mtt±xm 
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^fflc^c^sffiscDiB^^, vzs?>\s*<Dmmwm 

fi£oT±IB ( 1 ) O-fim*. cfcOWSS 

[0006] ±e ( 2 ) cofrmz. 

ivctt, J: 0*f D f tt^n-^r u-f Oltfti Lttt± 
IB (2) (D^mt, ±IB ( 1 ) (Z)^ftJ;0fe»*L^i 

[0 00 7 ] U2»L±fB ( 2 ) <7)#j£cDl$!ite:, ^17* 

A:8B9»J«rW*r*®EM^ci-y*HtH±CCiB«S'ti-r*$< 

IE^>l{c±fcrto<ci3Mffii<, iot^io^ 
*m^R0*< ©tt»i^tJ(Dt»«*tit#*r**c £ 

W>*ftfcl 0 0 0 0«±©«K:/a--:/ 
30 #EH3:hTl>£C£#JfiFS tA> 0 
[0 0 0 8 ] 

40 &t&£ 0 

[0010] *^»W©tt<0BWtt, ^fi<D|fc#a>6 
X SMKBfl-r 4 J: 0 ^ < cDtffE^ J: 0 iEtt«:*aF5Jtt 

[ooi i ] ttc^womizmomm*, 7a-7w 

M1B±ic&m&&LXi,>z>7*-7Ti>4Z> 

[0012] Jgtc*»K<0fl6©BW«, If >7 9 )UtplC& 
50 iS^rSi#t-r4CiCC^4 0 



-I 1 



(10) 
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[0013] g(C$fc*#6BJ©ffi©SW«, 'pMOftft 
[0014] 

f-nrn « , mm^m-cxt b x^m^cm^ aimx-fr z, v 

-f > * ^ * » r&«c<fc>)HtB*IBnlt 

Stt-rSfc©-*?**. 10 
[00151 ±IS.«««:*i3!pS X* v f -f > 

[0016] */c2f:^W©— jUfiSS^tC* 1 * 1 *^ 13 -^ 
^a-:/©**? h*l¥*-f>^F«9Kl 0 OOOfflW 

-C?B*a«:«orc»4ci*»6. it>S©tfc#*>6t?fc£ 20 
<©t*$8*»s ctms. 

[0017] g/e#^©-*JS^£^*^£:7't3--7' 

-/p _ ^fcjgft 5 c i ft L, CC # h J&SlSffiSJCffiS 5 
©-?#>•£>. 

[0018] *fc±E©BW*jtliW-4C i©-C*4. 
> ^jUtUC^S* nt t » & nJUBtt©* SSW^HKM L X 

WBlW?V-7 ±<D&ft®*1ktiiOXm?>7)\><P<Of& 

[0 0 19] H«:±8BOaW*jlfiW4Cd:©-C*4. 
tj-SIg ; Igl*f4*i£x * SIS ; S 50 
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c £ (c <fc o t'J>l©^«*6r fcgrtfc#cp©«#J<8m© 

[002 0] ftteU S P 5 6 0 1 9 8 0^&«KBfti 

C»i. BP^USP5 6 0 1 9 8 0^£$fi©»2ffl©JB3 
Hf~^5 2^fg(Cti. BE^DiS (pressure wave) iC<fc 

wmomm nmm-ctt t, > t tats $ ^©asi i/c-f 

> ^Piffi©^.©)!^^* 5 ^ > ?Sg©.%i8&SS±#£ 

flftl>S. ^-©±-CUSP5 6 0 1 98 0-^&#6«Cte 
t>Ttt. tfX&ZmmisX-vJir Otx, r©5fc«tc& 

K^n-^4^tf?fi<*©«4:. mmw-ixz*-*- 

[ 0 0 2 1 ] S/eU S P 5 4 7 4 7 9 S 

awcttSfl-K 4 ss©tas?: U ^ h 'J » f > 

y<jUX^x -^ h4<>^*^S (Piezoelectric Impulse De 
t Pump Apparatus) «rffll»T:lB^ttffi*b«>^. * ^ 

-C«ff*&K©£SI2?'J4ifc5e'*" 2>*ft*^AT; 3 nt l> 
a. 

[0022] cne»©$ttf ^&3fS© 
^^©^aic^J^w-r^^'i 3 -^^^^^* » h 

^JEmiC&$mb&Zffifi<<cr>i,>XUfflt,&l7rsZtiX^ 
[002 3] 

[^BJ©»S©^S] (^o-^ru-fUffiflaW) Hi 

utioi «Rtws[<t b-c©7"a-^. wz.imw7'v 

fc«Hl^ia-^**t»*<*^**' *fcH2«. HI© 
^'^jV^i 7h">jF10 5<DA-AW$iWmX$>K). 
m2icis^X 1 0 5lf^*f* r^5» F, 10 7O 



(11) 
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fSSn-CO-Sff-ttDil 0 9. TJV5-t?A^-C^»S3tl 
r^*«*l 1 1 - 1 - 111-2. iJUA9t«lS 

&©&*? t£7)\> 5 tffMSntl^SM 116?: 

[0 02 4] «M:/n l 0 7 BftttH* 'J 
X (HtfflD) 1 1 9£-e#-Cfc9. BfSOE^KJ: 
-,-C;rfi*** 1 2 1 CCttfl 1 10 

1 - 1 . 111-2 tcam«^*iftlbSi. 1 2 3-Ctk 

mt. t^^i i 9#>&?k#i 0 7#ttmu ata 

1 0 3CD^ffitCrS]o-C?R^r4„ C©«fc5tt*ta*«*. 
*v<:/>uy*«» F^* K£ffll>Tq±ffioJf6fr?e#©S 
B. •fC-'Xil'Ot-fXffC.toTlftS*!, W3.B4 

2C 

(i)±ffi?££li*l©$Hfc) 

ttSE*±eLfc««c« <«*.« 1 -f 1 0 0 0 0 

fiJit±. ±PR<t Uttt 1 x 1 0' {1*160 Cc-TSto&K: 
|*««©*lt/a FSB. W*.tf2 0~l 
0 0 (jmSDtCMCiWfJK. *fcSl>©*#* 

^feX^-y bB. x^Jl/i**? h^f K*»6RtttJ3llS 

&#©^tt. Kt>m&tt* 5 tt»T£@*a©^ffi#tt^ 

[0 02 5] (BtWaoWt) ttffl«©jR»i OtTB. 

[002 6] ■t i 0t:-'<^l'i ? * » F^? KA^OtttBtt 

ttg** 1 ~ 1 5 c p s . ^ffi5B** s 3 Odyn/cmW 
_bW * *fcttft* 1 ~ 5 c p s . «E3H*>* 3 40 
0~50dyn/cm£L fc»£. Hffl±^©«${4g 
##st>-CIEfilft fe©i ft 0 »«:*ftSKffllr» 6ft4. 
[0 02 7] -C> f y * » ^ ttffi^tt. R 

JEtt******. HWKB«A«2mer-5 0 0 
Ome r. «KC«2me r-60me r (Dim? a -7 
0. 0 5~5 0 0 mM, *StCB2~5 0 yM©i*& 
■C# W 3 1± & C <b * b 

[0 02 8] dttWiSiHfiS) '^VS* x ? F ^ f F#>6 
p±ffl3ti4«»©fflfiSiL<^B. ±BBLrt«tc«tt^n 5( 
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*.&C>4>©-C*^>t:, ao/^JUy*f F^? F*flJt» 

©-C&&. 

[0029] 

R 2 -i-04CH 2 -CH 2 -0 + H 



R 3 _i_04CH 2 -CH 2 -O^H 



[0 03 0] (±K*(l)tt>. R-t > R«. R3RO*R, 

gfcB#KIMK©7.>l' : F.>l'S ; &^*>^- mS^nBS" 
U m=0Mon=0. 4>L<ttl£m+n 
S3 0-C&-O-C. m+n=l©«^ttm*fclJnB0-C 

*>4. ) 

®cjw*w«:«JS**5~-iowtK. *y-fey>*5 
~i owt%, ^*s?yy n-;w*5-i owt%, R 
tf±iS5£ ( i ) t«3hsrt^u>TA3-Ji'to. 

02~5wt%. <fc0»UO<B0. 5-lwt%^ 
[0 03 1 ] C©*f**fflt»>fc*£. /<^JVi?* f F^ 

B±iB©4>©«cKS3n-5t©-CBftt i . WABBffl^ 

*s. ^Hffl±-eE* s <o . * o-cmm? £ * * * f <b ©fig 

-Cil^L/-CUS^©*K<'cfc^ft- 5 tt«3B 

[003 2] <affli«EM©WfiBao«a) B«JbK« 
4@tB±«?S@«:M^3«5©K^ft^SifC. ^ 



* I 1 
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[0 0 3 3 ] (SHltvi/^5Ki) »*U>«iU 
■CttWttf. 7M * K*<t (-SH) mt<D 

mSHC**-* (-SH) aSrtt^S-ttrte*, @t§^ 

AU/c@tB^EKtt^L/ct§i^ «M^o-^»*BH 

[0 0 3 4] WAtft&Sg 1 8 m e r ©««!^a-^* 

(Sa^ : B J C6 2 0 ; (*) tt»L fML>¥ 

tRtcE|r¥pI««:3(flfiU*:*>©) BtBi^^JV 
^ v K©yX;UCDraPi^ 1 . 2—1. 5mmfS 

2 4 tfrj * h;b) . m^c\tm^mi 0-100y 

JgOSHli^Stt^ iltlH3ns«#©*ttK:t)J: 

^fi (2 5°o Tr3 0^fisr^T-r€> o a* 
* - ;!/S©sjsa»** s ±» o rjsj£n#ra^s« sn^> 

[0 03 5]«c*>\ 7U^Fii^-iHi©«^ 

M J 17J^ 'Jtt^ffTr«^x;i/7 a m& ( - S - 
S-) t»J0EL. 21#*4SCi^*4. t/#>U ^ 

[0 0 3 6 ] HtBStM^O v u -Y 5 FSO^A^Si U 
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U^p=^>) XZi/J S K (N-(6-Maleimidocaprovlox 
v ) succinimide) «r$t?KH (EMC Sf£§ii : D o j i 

[0037] 

[{fcei 

o o 

[Jn- (CH 2 ) 5 -COO-nQ1 

[0 03 8 ] 4fc^*-;b»**li^UfctfEM^-^ 
» % «il«DNAa»^fl»*»O^DNA*S«^« 
f5KC5' ^(DKHiLTS 1 -Thiol-Mo 
di f ierC6 (Glen ResearcbttSg) *J8l>**K: 

[0 03 9 ] (T^Iix^Vl) @«ftWJfflt 

6ft£o BtB^ffi^Oxtf^SOagAte:. 

[0040] ±iBi//cj:5^@tB*si— mmwty'o 

DSfcB«:*8^Sn?>. g/cf&«ffi:7a~:/<DBtB£<D*S 

h vomm y'v- ^<Dtt»*$i— cc-r sctms. 

±cc @S L /c^^ ^ n - ^ec jf< , SB^J^ 3 <DBt 4 ^ 
(D^J-f*) #<< H^OCBH^-SSI^iHtBiCDJS: 

cBccM^-r-s-effiSi orate »J ttm« 
cntcx^xmmzmmy'v-^zte&z&.ttt* 
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icmmmm t mm - -* t ©ra kws©b»* is 

© <fc 0 —H ©ft -h* 3 W#t? * 4 . 
[0 04 11 (TU-f©«tt)*K#»B(CtS5^- 

i>ffi^il/ti"Jt'J>7. 5wt%, IS7. 5wt 
%. ^4-5^y;3-JU7. 5wt%, ±IB— ASS ( I ) 

att> i w t%*£tr»(**B*-r*. 

r #icB 2 ~ 6 0 m e r US©— ^iMSS^ - 
y*DNAS«l^«aE«*»><>^»«W*' *<<^ w ^ 

a? n - :/*±ia»t . m*. mmv o . 05-50 

OmM. #K»2~5 0 /iM<D«6H-C, ^ftCDttS* 3 
1 ~ 1 5 c p s , 1 ~5 c p s . t.ic&WEdift 

30dyn/cmHi, #(Ctt3 0-50dyn/cm 

F^? F*. gEBtH©^^ 5 F***fe"&t/t»,»*ffl 

360x720dpi 3 6 0 dpi ©#ft 

tettl@lttHl»2B£ttfflStt. 7 2 0 d p i CD^iC 

» i Hut ma 5 m 3 * * 1 1 » 9 x# ■» f ■* 

4+»{cKl <' C i *«»JBB-C * 4 . 
[0 042] ^^-C@ti±COvU^f 5 F*£«#*©« 

(^2 5-c) t?3 o^sa-c+a-c**. *©aa 

[004 3] cctc©W7'a-^7U^«:ffl^-!:, 

Nit) <Dft±. i kmz>ct*mmt ox. mtm-fv-? 



1f IS 5 ! 1 1 1 - 1 8 7 9 0 0 
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^©ig^P-^TU^©^*^©*** htC * t 
©tf§*5|IHWfc&t>^te&MT&fcft< -Cfcfit*. * 

[0 04 4] C<D»(CLtf¥U-r4^C-^7U-fB* 
W -;$|Jl$$©iSg|5?iJK:*t b -CtB*fW&£SI2mW 

u^Siu ^o-^rw-f©S«o*#' hie. 
^ >) «fc 5 tt*frTK*»*:*. © 

■T4J:'5*^TK:ac>fca. S^©X# ? HcfcW4 
10 Hi#t?*4. */c*^4c^*D47-a-^ru^© 

[0 04 5] f F^? K©@S) %*5±SB 

50 fel0«-C*4. 0*L«rKl/te*K/<^y*--' F^f 



1 
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[0 04 6 ] W.tC2Vl±<DZXv HHTSWSn^SK 

(PNA/DNA) CC^t, ^D-^-WiOti 

Wilttt. f s **S/U#8E» (DNA) 7'Ci--7\ 'J 
^li(RNA) 7*n-^S^^FW ( P N A ) 
7u-zf%<5tsb<DV$>2> 9 PNA»DNAtC^*tlS 
4SOi£S (7f^>, ^7x>, *sbf» 

£U TIBS; (II) W:^3ti-S*«c«JS*^rr4^i« 

[0047] 
Hfc7] 



Base 



v 

V 



.Base 



O. 
HN 



(II) 



> .Base 

V 

OH 



[0 04 8 ] (S* TBaseJ «DNA5:MT54 
it&tDSS (7^>, ^F^X ^T^->) 
CDfpjn^^r^To $/cp«PNA©S1S^To ) 
PNAtt, Wi«t BOCSifBMffi^Fmo cli 

ffiXHo *OTPNAttDNA^RNA«©^8©* 40 
t»i'*tff. 8£o-CPNAi»fl^-*««lli*Sl!C 



& 4) 1 1 - 1 8 7 9 0 0 
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fflUfc»^CCfcflS*-C*0. PNA7'a-7'«g 
aoWffi««:|BB3tiA:PNA^D-^ru-<*S 

^TU-rOiflS«Sib*H4*ffiib'CttDNA^P-^ 
10 *RNA^a-^B«(C, PNA7'0-^Sii 

tans cc2i»ccjgi£i4*wr stfifiS*2»A"r 

«) ivu^ F» (BtB&S) ©ffl^tott-c**. P 
NA5S4»^©?-*-^a©*A« k WAtfPNA^O- 
•^(DN*ffi (DNACD5* ^StCffl^) iC^^-^S^ 
-{> (CH(NMi)(C00H)ChtSH) S^£zfAr£ 

-f>©3JIA«, m«PNA^D-^©N*ffl©7 5/ 
20 ii^Xf >{ XD^^Jp+^S^Slt^^^CiCC^ 
ottf^^Ci^t^c *fcPNA^n-^ON*4B 
CDT 5 S mtm%-& N» H(CH, ) 2 0(CH )i 0CH, COOHCDcfc 5 K 

—coy ^ yiivxf^>o*^^Ii^ft^ 

i±£ C £ "C »; > # - l r P n a - ^CDN ^4SCC 
-*/Hti«i©tS^l*iAL^ PNA7*D 

30 sura s-e*c ^-f^»;y-f^a>jiwo 
[0049] */cP.NAtt-e<ottSScc<fcor«7kcc*t 

r £ SJBtttfH DiSSSCD DNAi tb$5r £ t {Kl 

* FtttHtciB^rsfttt 

B3ti"CiJ<Cili PNA*S©^^f^>«S*© 
^^-jl/ScD^bCC^^^X^V^CD^tt^rES^, PN 
ACD^^-^SiWI^ffiO^U^ 5 KS£<DJ5I£#&* 

- ^ RNA7'P- ^(D^^C mX Ltc^^- £ @ 
M©7U^5 Fa©Sas»IHttl(rEUA:«CC3 0# 

PNAOW^CC^^^l/^* *^ F*fflC>feti 

[0050] w^yo-ytLx^mm^o-y^cmm 
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y^^> f ite^*pitt«c* y =f^^^ f*># y 

[0 0 5 1 ] WJJ69l§l/fc*«:^>^^* * Uttffl^a 

-tfW««S<, fioi*afR«:BJiJ3titettil^P-^r 

MJittcov f y (kk 9 ^vh'ji? 

}g*r £ ^ x jiomtc s ^ffi^^n - &c*M- sjgfn 
tt©fii^Fy^xt»ftrr*yt»fc»^ :/a~:/igjft 

Cc3lffi«:vFy^^*wr*Hffl. *©*BS^ffiR^K 

[OO53]05iC #««*CteW*:/a-:/TU-f<D 
— 05 (A) ra^BETC*^ 05 (B) « 

0 3±CC^Fy^^WcB5gSn/cDflSI5 (-^u) 12 

7*^b^»(tflKa*wrs v h y 1 2 

ct^rsi^cra»5n/cOx;i/ 1 2 7«, v f y 

£^>^c£>Bii?L (< 9t£*S5) iUTR^^ti/cfe© 

1 0 3©ai«aiL//cK^a^ 0 @ti 1 0 3(DiI 

[ 0 0 5 4 ] v h 'J ^XA^->^Mt5W4^ 7" 



5) 1 - 1 87 90 0 
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«a«s. s/NJtav«»i±or«i±**aw- 

Ltit wiB^Bi r^5, soma 
o«iiW9F^*tf6ti«. »neo«iii<!:ur«. y*y 
ji/, #y*7-#*-K #y**-u>> #y^u>, 
f. y Ji/Brt^^-. •5u*>r^yu- 

F3?<D«M§*\ 7 * F U^X F*<DiS*tt©ffiflB^Clife 
10 jKSWBOR#«tim mBUVU^F, DE 

Mit'XT^ F^U^X F, 7x/-«Si-MR 

mm-^rv-rv f+^v^u^x hwm^us?* f 

[005 5] DEEP-UVU^hiLttt, #^32 
20 ^'Jb-K tf'-M ^jV^yy'u^^M^r F>, 

t>\ jftfbd<y i - f v ^^^v )^vL\^>m<otsiMm 

y V- U^X F , 3-«o--hP^>^ 

^^'Suyxhiu, #y 

3, 3' -y75/F^7x^X;^>, *?J:^ **y 

^ £ ^ y )vm 9 y > *3&tf -s c <b 1 4 • 

[0 05 6] *j«Wfc«Jlt<t -<>!/7 * y 

IS, ^/c(i, 2««±05tM^raJf&S»J^:2-l 0 

[0 05 7] ttto, ^a-^i««^K(DSJS«f©*a 

40 f5F6SStf 6ft£ Wtli^l^o 

[0 0 5 8] ^tC±El/^:*tt»»4*fflir^^ F y ^X 

h (y/c»ffi^#JBI±CC7 * FU^XF^rJ-FU^*^- 

[0 0 5 9 ] CCt7 F y ^X 1 2 5«r«fll»iL/ci8 
50 vF y ^X 1 2 5<D^Bi^7Ktti^a, COWffi 



1 
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-c. i^^aa©^-^^^^"^ cn6 

ft*. 10 
[0 060]If, ^7'^ F. ttM9©*fe#H*8«© 
- ^»«»**©«RR-C* * C i i >©t . c © 
ftti^«cB-7h 'j ?*^*->#}&*14<i:ft&C© 

[oo6i] ^K<>*iK0JSB (ata^fficsfflSP) * 

•?**©BffltcfiU#3-e4'&t&*tt. ^o- Steffi 

a - y t h xi&mc. * * - frmzmx i> tctmv n - 

«M^P-^**@tB*BSCcH5eSti4. HUSK 
UT«@ta^E^©i*'*->S©2gA#Sf£lA>,, C© 

#ftWfiis©fte©*a^-t*i^t«. w*!*****^ 

©&©-0 £>•£.. 

[0 06 2] T 5 *^«©WB3SE^©^A 
S(«iBN-<3- (7 5^*) -r-rs^n 40 

^ xb^gj («*.«t - *y f f+s/^o H y > r 
®.wm<D7\mm t sfc § * * c i <c * -> -c if ft s c a * 5 

t-£&. SfcvUS ±lB©^S«C<fco-C*'7 
X«3lffiK: 7 5 y S^r^A Lfcf^fC N-vU-YSF*/^ 

U-Y 5 x-;l/) Ym*®7 5 ySiSlc.S 

-tt c i r xs*S{c»A-r £ c <t **r * £ . 

[0 06 3 ] ftfcN- /8- (75^x^1/) -T "75 50 



^§i¥ 1 1 - 1 8 7 9 0 0 
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(CH.O) ,S i C.H.NHC.H.NH, 

[0064] 
Hk8] 



(CH a O) 3 S i C 3 H 6 OCH 2 CH-CH 2 

[0 0 6 5 ] ®**W 5^;l/-4- (vu-f5 F7* 

[0066] 
[<k9] 

O J. 

(CH 2>3- COO -\] 



[0067 ] ±E0fcHffl©aiB«raK*«,>'CiJj<4 1 ^ 

2*^©J6ffi*«*txte-J-*ci*i-cS4. c© 
*f$tA>4>©-e<fcS„ 

[0 068] *fc@tB<t L,T«IB«R*fflt>*«^. « 
jLtfOrqanic Thin Films and Surface, Vol.20, Academ 
ic Press©^ 5 *KIE*8©*j£tC «t 0 «Mt**aiiacc* 
fS, *;l/^i/;u»*fc»7 5 /If^SAt 2>C <h 
#-e # * . *t » tt c ©^ffi cc «t 0 tKMS^ * A 0 fc« ^ 

«A0fc^, H^li-^U-f 5 FS**AT SCifcoJfiB 

-c^-So <bc:5-c±iBUfc@ffl^©'ete»©3iA«. m 
+a^ffi^©v h y ^^©jf^frictf ft o-c 4> «fc < . *«r> 

©Office J: -5-c&|g*©Mf Aic^SftSi&SiS'&Sti* 
iK«tnsj;<. *fcv h y i-xMtt^m^ 

[ 0 0 6 9 ] 8JJjt»£(cytf-^£*S£-f 
i Lt««Jttf . ^P3BS6 0-0 1 556 O^ttKK 



(17) 
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MiAU. COT S ygi^a-^OWt&tt^&J&S 
[0 0 7 0 ] £ fc. BJftiS^S** 5 *!*^©*^. ffe 

Ltfc<Cit>t*S. 7F'J^^^>^7 

[0 0 7 1 ] CCSCCtt. thhi^t^U^U-Z/m 

i&ffi oc ©tea* -r ti « <t ^ c t «c a s . 

[0072] ^hU #*^£~><D^x;U<D1f ^X^ffJ 

[0 0 7 3 ] JKtti urra, 0 5 tc^-rs^i w&i 

[0 0 7 4] £:*;U©-!MX<i:l,T«, KJ£S©$L T 
U ±W<DV A X£#*t L fcti^ 3 0 0 

*<D li22<DS§^:2 0 0 /imttTit^CiW^^c 30 

OMinfelT, R»i-rS»^i*©iaS*2 0 0 wmH 

1 /imiBiTSCi^**. 
[0 0 7 5]§»)x ;K0iB^JJB»». S 5 <D£ 5 ^C^ffi 
H«:*jWi±T*rSlT?*|IBI«rE*-r*»«. 

[0076] mm? s**;wi»©ffi*tt. 
fits <t s n 4 ^ * v x t ©Hie ^^<D{4K-rn^ 

)im<D9£M&0 *)WD&&&<D 1 / 2-2fSCDffiffl^& 
[0 0 7 7 ] WAB, y*)l&]EfiJ&J&til£-f'Zft& 



cmx l cm) etT£<!:, ^>t'^ 

tt#>e> 1 0 Offlx 1 0 Offi. 1 0 0 Ofix 1 

0 0 0 m&±<D -fu - ^ISBSfffit 4 C £ #3 * tA > 

iE^M^-Mi-2 0 0/xm, ma-rs^'na 

(Dg6it£2 0 0 /zm«T±-r£<D#3S0lr>. 
[0 0 7 8 ] J/c7 h U ^X<DJ?3 (StB^ffl^^^iS 

[0 07 9 ] mc s ±IB<DSI£ tA>ffiB<D±BB^<E>^ x 
)ls<DWnte, 200umX200 MmX20/im, 

*>fe, 8 oop lift*. coif^xr, m«-r 

-S-?*;HH©ffiBt (H l<Ox) t>ra«CC2 0 0 umt? 
§i6 2 5i/cm l 0»)xJW8^Sc 

;KDa«B0. 1 P 1 ittD. *<0»ttl 0 00 00 0 
(i/cm'iaS. 5 /zmx 5 MmX4 MmCD/^-x 

[0 08 0]*««CC*jC>T^O-^«»v 

v h)l (n i) itti. ttc ^huwsfti&sn* 
oflis^efti o«©j»*«*& 

1 0 n 1 <DjK*«*&"TSC ifcttSo t^noia^CC 
7^nf^X^>1f*-?»7^Pt ,/ <-; ht?4>pj#6t? 
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[0081] *sg«cc«t:n«. $?!©)£# o«. ii^' 

[008 2] sfclMBKW. 1 £ -i > f i> * y v -watex-m 

[008 3] iC %r*l6WK:*Jl»-CH« 1 0 3 <b L"C 
ffl(,^Ci©-C*-Slvt*4iO-n*. @ta^ffiiC±!5U/c 

«^2©^«tcfe^-c«^ffiKv h «; *x*j&src*£ 

-#*--M»ll§. #»;**u>*H8. *<btr-A«»* 

ciA^K. * - *'> ^ » f«©M&©»!8»4* 
[0 08 4] #36W-ettc*i6?"n-7'7i'-ffcSJ£"*' 
& ? . wi©^ * jucws ssic-r^t wa©?§?g 

^o-^ru-f©*!* 
<itl S©fm#&ft?l^dg«£4>&< i i> 1 

-rs. c©js^. ±&©<fc5«c. 08&sn*»iRa*. -r 
->{c**«wc**i«. #*&«**iHs£ofc. fox 

3 > 5 * -i is a > © ttt» . 5E Witt*©^* 1 »J*B ± 
tt*. * 1 ic^LtcWSCOJz *) (,ctjLfcM&<DWM<D& < 
tt*»tt&©-C. £©*§£«:«■? 

%m©^i&*c*>. ^^©cfc^tc. ■i>9> > * v h&zm 
[0 08 5 ] *«wc«, a««cis^-i-4fc»K:«iftr 

[008 6] WTXJfeWI* fco"C*l6l8*M«:»iHe«:» 



0 »H¥ 1 1-18 7 9 0 0 
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[0087 ] 1 

-^©SfS. SWCT'a-^ U-<©iF1ffi) 

( 1 ) mmefr 

[0088] ( 2 ) 3lffi*tt3 

7 5/I^WcV7Ht^ (N-/3- (7J^x 

tfi/^>* ■fVXm (®>?a« : KBM6 0 3 : <f M 
{b^X* (tt) ttSI) ©1 wt%7Ki§?&£^&T-C2H# 

7k^S?U/c„ &ivCC©8«»e±K ( 1 ) t?»fc»«* 

20 (2 5-c) t2o«im 5i*±tft. mm 
vxwti 2 0'ct,cmm^tc^-^>^-c\mr^-9 

->Xi'-»-f 5 F (N-(6-Ma1eimidocaprovloxy)succini 
mide; Do j i nttff) (fiWEMCStR) *2. 7 

mgffSL. yy?-;ux;u**^F (DMSO) A? 
y -;U© 1 : 1 iSiSKaiKHta* 0 . 3mg/mli& 

30 U > 9!&m&7 ^Icii^Kfo*. COEMC S a&fifcCcSiS 
•c 2 ^paa L-T . U 5 >*> •> ? v > f ®SCC J; o 
^mffitcffl^sn-cc^r 5 EMC s«ao* 

ft*. EMCS««*'69l#±tffc^9X«l*DMSO 
[0089] (3) 7'0-7'DNA©^ 

d n a un&mm&m^xwsm^ 1 o-mmmz-s 

40 r£U/c„ fe*jffi5>l## i ©— #«dna*4£k:«dna 
a»^fiS«-c©^ii#cc^*-;u*f t -f 7? -fT (Th 
iol-Modif ier) ( * U> U*- * < G 1 e 
nResearch) tt») tffll^HKiotW- 

jksh) itiAi/fc. «i»riWir©R«il*tTi.»D 

«T©H.KKffiC»/c. 
I2?'JS^: 1 

s ' HS-CCH, % -0-PQ, -O-/CT0CCCCTCCmTACA J ' 
(4) B J y''J >9 — <it£Z>D N AtttBv *sJ:J>***£^ 
50 ©*S^ 



o « ' .1 



(19) 

35 

JbKEJWI 1 0-*«D N A**»«KjWft4 0 0m 
g/m 1 *Cft£Jt5K:TE«&?K ( 1 OmM Tr i s- 
HC1 (pH8)/lmM E DT A*»«) KjgJB 
U -#«DNA»K4MKl,fc <XMttita««Mtii 

[0 09 0 ] ^'J-b»;>7. 5wt%, JSS7. 5wt 
. 5wt°/o, S^>'±f2-®SC 

fi/y-;i^EH ; JU5F7r^>-5r5^;u (#) tt«) l 
wt%*dtf*»«*ffl*U ±EDNA*fiWd)0*.> 10 

D N A Of^iftS^ 8tfMi&iJ:5 (cflK b 
fc 0 C<D$ft©4lS3K;fy£3 0 — 5 0 d y n e/cm© 
«6Hrtr*^ Sfcttfltttl. 8 cps (ESSSKEHt: 
JKBWtS (*) 4U8) ^C^o^Co c©«#*^^^* 
sr (ig a a n£ : B J C62 0 ; 

(& d d« : B J C 6 2 0 ; (ft) ttH) 

*fcCO/<^y* 7 h7'U>*~te3 6 0 X7 2 0 d 20 
P i ©JS»£"CEp^pIffir*£. ^*rccD7*»;>^- 
tC±IB (2) tffll/!:*7^«^fU, >^P-^S 

3 6 0 dp KD-ftftfctelMQZtfv 
>y<O»2 0<DSttffl4tfttl\ 7 2 0 dpi<D^ 
lSj(c« 1 EKDX # ^ f* -f > 5 @0£tttti*ftft 5 

3o#raafi*+>'<-rt&£#Ku ^^fiswv 30 

i*/c e ^^iiayU^^^lttttJtt^/c^CDDNA^ 
P-^««<Dttffl««jR;2 4 p 1 XJbitc, 
[0 0 9 1 ] (5) ^Py*>yjgi£ 

1M NaC l/5 0mM (pH7. 0) 

tested l/co »^7^2%-) ftumrfr? ^ 

?Tofc 0 40 

[0 09 2 ] (6) »47Vtt41£-isa>8J& 

DNA*DNASIft£Sa»r£j&U 5' 
5>*IS^3*r«HMfcLfc-*||(DNA*»fc. C© 
«aft-*»DNA«:lM NaCl/50mM i ;>» 
«35ffi(pH7. 0) Cc^iSSl MM£ft£J:5K:ig 
(SO, c©S?S*«:±E (5) rtf/c^p^ + ^^l 

0fc^-^7U^*»aL (2 5 # C) T3«F|yj 
^TU^IM NaCl/50mM l J>i«I(p 50 



1 1-18 7 9 0 0 
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H7. o) Sffi-cat^Lr^o-^ttKi^w^yy^ 

«: ARGUS 5 0 (**) £ 

[0 09 3 ] ( 7 ) ttJK 

«Mt-*«DNAiS*v ^ ^r&SIE^JS-^ 1 <Dt£ 
»^P-^#7 ht?«4 6 0 0<D^£»r*ofc. 

(<*) ttH) 4fl8u-ctHKofc. *(0lS**!et««c^ 

^7*0-^71/^11 

a) &*<E>*#7 F^liBTOt*ot, £fc-£<DB& 
^7 0-1 0 0/im©8IW5C*iC<b 4 

b) RBTfa*** hicDRItC5iS/7COX*7 h<DittI 
£B83fl/C\ &1 0 0 am<D*^-X#W»ji, &*<D* 

/Co 

[0094] c0citt7'D-yri/>fl^w^y^ 
[0095] mmm2 

cam. Rv*<o7*~7y\s4zm\<>it9mmoft 
( i ) ±imnmi<D a > ac/ <2) t±<mmcb 

[0 096] (2) ^a-^DNACD^ 

d n a @tt^«^fflc^riB?j#^ 1 -4 <D-mmm 

/c!2?fj#^ 1 £S# t b . 1 mS^t £ &tc 

t><D*ssaj##2. 3*s«ifcs^/cfe<o*iffiW#-^ 

3, -eOT6ffiS^ft:^^/cfe0€:Se?'J#^4i6/c <l 
* fcffi?'J#^ 1 -4 (D-mm N A^JBCC » D N A g«b 
^fiSt^JSetcTh i 0 1 -Mod i f i e r (G 
lenResearc h*t») im^Z>*<X.£~>X*'* 
^KSH) S**AL/c 0 «C»ra»OK«ai«rtTt» 
DN A^rlslflXL/, ^ii^f*^n v h a -KTfSS? 

EW»* : 2 

5 ' HS~(CH 2 ) 6 -O-Pa -O-ACT CCCCGTTGTTTTACA 3 ' 

ia?«j#^ : 3 

5 ' HS-(CH D^-O-Pa -OACrGGCCGCl 11 1 1 1ACA 3 " 

S3?'J#-^ : 4 

s * HS-CCH, ) 6 -O-PQ -O-ACTGC CATC 1 )0 1 [ 1ACA J ' 
(3) BJ^'Jy^-iC^^DNA^n-yottffi. 4o 
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±fei25^J#-^i ^4©-*»DNA*w>r t ±ian*6 
fill© (4) tcia*S0/cSrffiiBI«<D^'r4«ffl<Dn± 

mmmtziMUL, mtm 1 ? h 

y>2^04ocD^>^ <D$&£^U 

/c #i,>r»:/y>*K:±K ( 1 ) <hi5)D*axM^o 

zf<D&*5:WLJJ c ?*U<0 3 x 3 mm©4o(Dx'J7^S 

[0 09 7 ] (4) ^Pv*>yjHtB 

1M NaCl/50mM'J>iiffi«(pH7. 0) 

iSSfcriftStu #^*«^ffi©DNAig«*^£ccffi<,> 

/Co 

[0 0 9 8 ] (5) ^<{-7V9<H£-isa>lgJ& 
i3nj#-5f i cod N A iffltSW^ttatE^JftW-r*-*!!! 

lb— *l*DNA^r 1 M NaCl/5 OmMy >BH8?fi 
$(pH7. 0) tci«gUMi^cSJ:^ffi 

u (4) ri#6ti/c^a-^ru^<t^-f yy -fef 

41M NaC 1/5 0mM'J>»B«« (pH7. 

o) m&^&&hxzfu~7m$Lt^-( -fvttjzL 

-3 yc—*« D N A *rgfcl>* O/c. ^Ktt^O - ?'T 
U hft»3tBW»« (#) tt 

ARGUS 5 0 (#> ttH) 

[0 09 9 ] ( 6 > «r* 

«*{t— #«D N A & * ^"C*SE^J«# 1 <DD 

Kl»U lttt®5*v**^J**T*EW*92© 
DNA^a-^#?ht?lt 28 00-©S361* 5 S 

DNA^P-^#-;Fttt, 2100i^f? 

E2W**» 4 ODNAt tt«36»H»J 3 ti ft /c e 6i± 
6 , DNATU-Y *«±r %±tl«tt<D-*|fl D 
N A *4#» WCC *ffl-r & C i ** T * /Co 
[0100] HJS0I3 

(iSWODNA^P-^«IKi^^* ( ? Httm 
Wtt) 



0) »M¥ 1 1 - 1 8 7 9 0 0 
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( 1 ) DNA^D-^fiS 

«Ttc*r K?»J«^ 5 ©ew*w-t 4 — *a dna^d 

0. 2mg/mK 2mg/ml s 1 Smg/mHCft 
5 i9CcTE*« ( 1 OmM Tris-HCl (pH 
8) /ImM EDTA*SiS) CCiSJSU i*K<DS/«C 
43«HODNA^n-^iSiS«rllS»tL//c (IEfll&tfM£ 

E7MHI : 5 
10 5 ' GCCTGATCAGGC 3 ' 

(2) B J :/y>*-Ccj:Sttffi 

yy-fe«;>7. 5%, A8R7. 5%, ^^yy^-;b 

7. 5%. ±EH»5K ( I ) -VfjkZtlZm&Z^ZT 
-to? is>T (iSS* : 7-fef U^-^EH ; jl| 
Jf7r^>^2M <*) tW) l%£St?*i£?££ffl 
fU, C©*SSJR*±E ( 1 ) riBSEL/cjftao . 2 m 
sr/m 1 (D-fVL-^mWi^MfLX. &m&&&%)0. 0 
2mg/ml <3mM) &C^56RU/c 0 C<E>Mffc£±ffi^ 
S6WI 1 tffi^/cA7;l/^i v b7V>*m<D-0 9Z> 
20 *Cc?E«U C<D-Y>^^>^«rHJ6^!Il"Cffll^c/<^ 

[0101] ^CCCtt^U>$CCA41f 4X<DT>\/%W& 

gtu, ttr^5«<D3x5¥^r-/>^o^y7«:»L/ 

±Exy7«C3 60x720dp i ©ffigW^^ 
> y3ft& J: 5 tc»S 07c. *fc*#JK:=»> Fa- 
UtBJ 6 2 0m<DrfitSS^^>^^rlgr;W^«±tC 

7c, 

30 [0102] :fc$C£*©7JU5ra±«C;*# v FStlfcS 

OfS^O, ffiK3n/c@iRSK^n-^©a*gRjRx-< 
2 F;wcJ:*)iM5£Oft:. ccr®86WCc*«?>6n4eM 

HJt>;fc:7y>*-©-^» F36>6tta3ti4«»l^*/c 

2 0dpi O^St3X5f*^>^Oi y TCCX** 

:>^0/c7Jl'$lR#4tfc*e*4a>6* 
2 4 (tfay v F^> x (720x3 6 0) x (3x 
40 5) X4ft=3 7 3 m 1 

COI07 , U-^»W2 6 0 nmJChW 
4?R^cS<t@iR3n/c^K^ci--^CD2 6 0 rimtcbtt 
&»:M«*H3K:5Vr. 

[0 10 3] ±E ( 2 ) <b^< H«<Daift«\ ?SS2 m 
g/m 1 > 1 5mg/m 1 §*<D:/P-:/^i$K:~X>r 

SB30mM(0. 2mg/ml)St>'2 2 5MM 
(1. 5mg/ml) il/Co ««SR^6@iR3ti/c^ 

50 ^SBai3&s^r BbKK^S^H 3 GC^T. 
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[0104] ( 3 ) 

H3 a»6#a»s «fc s imwtvzi - rr©HKs©ttfflSttS 

tt-tt»£Ltta»r>fc. Jfc3> l-P-;l>£LT7Ml>$ 

>?©*#•:; f- £a$7'P -:/©;*#•;» h£g$(C-r*f 
?<g|t3 wMSD-*3 0 /iM£D»ll>T 

*#*fl3(,>rf&*t,fcx#» h«-o hiib$5 

(0 1 0 5] IgjfeftU 

( 1 ) &M7' a- 7 (DSiS, 

Tr^> r A j isetS) frZteZiSmmi Ome 

r (-^EXiS) , oligoA(40-60mer;Vr 
JWisTttm) . p o 1 y (d A) (30 0-4 0 0m 
e r ; 7 7 *vi/rtt» £^ft«ftTE?g}&-e#fRl< 
■C«**iiaai 1 mg/m 1 fCftSJ^sBISiL. g$©g 

IHB^J (le^JS-^: 6) tt«T©I»)r*5„ 
SS*J#-5§- : 6 
5 AAAAAMAM 1 

(2) rtfjl,*?*? h^y>*-{Cj:5DNA*»©tt 
fcB 

yy-by>7. 5wtx, uaR7. 5wt%so*±ia- 

®^ ( I ) X-9jk$tli>r-k^U>TJla--)l (g D °^ : 
T-fe^-Uy-jUEH ; Hm?T 4 lwt% 
*Sfc**«*fflSl/. C©*jg«rc±SB ( 1 ) TfpfiS 
L/c&* ©«K^O-^jgjg^«J«aS*i» 0 . 1 m g 
/m 1 iftii^JcftROfc. 

[0106] £M$!3 iBitt*- h y ^ytc^wofc* 

^©KK^P-^jR^T^Stgi^ttlU^-a-, 

?•* ^ywstzmmc x tmbtc. zvmg&M&i o 

me r&£>*4 0-6 Ome r©ii7 , n-5'KMU 
-^TU^*sW?,tlft:. $/c3 0 0-4 0 0mer©g 



(2D 1 1 - 1 8 7 9 0 0 

40 

! ^ 7 F4» 6 ©tt W©#l5rtfeM£T*iEtt(c * fc* £ # 

[0107] ^CC&^C&K^a-^^fcJBiiTmsR 
Lfc:?P-:7'7W±©;*#? h£»60'J3 i|5j«{CL 

tSHPLcr-m. ttffliW©^<fc©tt|&tcj:->T£ 
k^p - j'cDtyWiomm&m^tc. **jis*tiH plc© 

?§tb«l M h Ux^rs >T-b-r- h£a&7-7 0 

%7-fe b- h v )\>wmmic&*)fi~>fc. *©is#. #j 

otM^n-^ttA'^yx vmxcr>*±mc&~?x 
t^SWfe* o fc C 4 aiUB-c* fc. * /cSJR L tc 

im&mm <o ©«*s@iR3n/c. 
co 1 0 8] mums 

20 * + >;*-i*>CCl 0#. 90#. -(jfeSS (25'C) fife 
HO/cfcWtt^Jfiflll i(5l^{CC.r7"P-^TU'( , ?rK 
ii.U #^©7"P-7'TH'?r-'N-f'7'y^w , -fe*-^3> 

- U-C *^T£*3JtK £0«flE©ar*9iiK*#*. 

p - v%m<D?*--)\,mt ©easiest* 3 o a-c«a» 

7l/Tt>S*#W6*>«:aofc. -#KiSB$ra#i i o # 
(Dyu-T'Tl'JtemMMKDZiilctb^X, 7 0K« 
30 «©3t3te«"C*ofc. 
C0 10 9]*SiW(6 

•f©«ft. MfO^n-^l/^lofcSM© 
#?fcB) 

( 1 ) ±fBJS5fc0iJ 1 © ( l ) (2 ) ££< m*cc L- 

r 7'p - v j momwimzm Ltca^ zmzmM 

Ltt. 

[0110] (2) ^O-^PNAOM 

ramjm^ i mi 8 o&m&femt 

40 m (PNA) (B*^— («) «:») ^ffi.^ 
t/fc. COPNABN^a (DNAC5' *«(CtB^) 

mtLXN33%ic?-*-)\,mmA2tix{,>z>. */ C ie 

8©PNA7*P - 7©PNA7'P- 

7*-i&mmt suit i>ox$> . 



ee?'j## : 7 

"Cys-NHCCHi )> -O-CCH, ), -O-CH, CONH-ACTCCCCOTCGmTACA 1 
i^'J#-^ : 8 

"Cys-NHCCH, -O-CCH, ), -O-CH, CONH-ACTCXXCCTTCrTTTACA c 
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(3) B J 7*)>$-lc£2>PNAy'a~'70Vtm. 

±ia-S^CDPN A7*P-:/£ 1 0 0 v 1 0 0. lwt% 

U »^^n'J>7. 5wt%> ^R7. 5wt 
%, ^^v^'Jr2-;l/7. 5wt°/o, Rtf±ie~®5$ 

fUV-^EH ; l\m?r 4^T*f])\> (#> ttSl) 1 
w t %£^&7K*§$£±ieP N AO h *)y>l*u8tMM 

: mm^x, PNAy'n-7<Dmm&&ft8 uut^h 10 

[0111] COPNA^D-^iS^S*^ ^^J2 

0 (3) ^i6iKL/c(7)i^{ci,r±iB ( i ) rm&L 

NAy'u~7 : &m<Dv±\&mm2 4 p it^ot 20 

[0113] (4) 7Uv*rl;y&fc 

1 M NaCl/50mM'J >^ffif ff ( P H 7 . 0 ) 
tcm l> fc. #1 > Xiiv 2%t> isfaiHT 

[0114] (5) ^#—>3>i5i£ 

7 OP N A £ ffi^W^mSi2^J^WT^)-*iM 
DNA^DNASKf^^r^O, 5' ^®CD^^ 30 
5>^^5^T^lS{tL/c-*mDNA^?#/c 0 CO 

nmt-mm n a* iomM'j (pH7. 

0) «Mg5nMi^^i:McMl (ffltlm 

1) % CODNA^*{C±te (4) rff/c^P^^> 

mmbtcPNAy'u-zrru^^mmb, S^(2 5 
•C) tl 2RBffl^^^yy^-fe'-^3>SJ£*!Toyt. 
*<Di& ^P-^Tl/^10mM';>BgflI(pH 
7. 0) •M«lTPNA7 , n-^i^'/^'J^ 

^7 U A OX # * V OmM& . Hi«fll#T«a ( SrFu 40 

£: ARGUS 5 0 (W) *t$g) £ 

[0115] ( 6 ) IfiJR 

Saft-*«D N A £ %± v „ ^t* SK5»J»# 7 CD P 

NA7'a-yt(i2 4 o oom^sr^^fccDtc^ur 
i oonot bihoctfrhP 

NA7M ±-C^±tB«tt<3D-*« D N A £$JHW0C 



1 1 - 1 8 7 9 0 0 
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[0 116] l/cA^^^'-y 3 >m 

{KM (*> a»> zm^xwmistt. zomm 

#tt2 0 0 um^fflrt&t&£C£, 

b) mm-h^Xv btom&iZs nmo*^- 

c> h©tfi?»J^}|»or^5Ci^W6^i«c-? 
fc. 

[0117] C©Ci»^0-^7U-/it^^'J y 

[0118] Mfc^^^y y-f -y— >a>Sl6^ Ktf 

[0 119] ^PNA^a-^^f hg#H«W 
irffft^P-^TWcQXtf 7 t-<fc*3*>**tr>S£tt 

[oi2 0] mmmi 

( 1 ) ^^6^c^^7XSS ( 5 0 mmx 5 0 m 
m> 2 w t %*^tt h 'J ^ 

xi»ruv*!/>««*tTft^r*fflf*»J» 

9 7* 'J > yffl (Sd°d« : K BM4 0 3 ; fsMft^Xiift 
K*tt»> ^lwt%$W«50wt%y^/-W 

ffitC^t>n-^-T*ffiL, 1 0 0"CC5»lfflftflft, 
(2) »^>^7-^^W«DEEP-UV 
: B K - 7 3 9 P ; «f Httifc^S^ttK) ^X tr 

fb^^/to DEEP-UV8*8S«r»>ricmxi 

cm©««tc % m5ittev&mm t y*>momm (x) 

*si00^m, ROf^xJl/flW^tR^l 0 0/imX 1 0 0 
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©kwt? , j*^* 4 2 5 o o<iisa$n, Hsrrs^*^ 

«5*JKDS8R*5 0 tray ^h^(pl) £ltS?£ft 

^ o 9 ^ f y ***ffi<D*&c***r*Sc 

[0 12 1] (3) 1 0 nM<DP-#S >B*«iR*^ 
* h7*y>*- (fSn D D £ :BJC6 20:+t 

* KWIMLfc. ^LT±iB (1 ) Rtf <2) 
fcH«*^y>*«:«E»^- RH+B©**^^ 

S/cCO*/y>^cottfcB{4a^fSS«± 2. 5/im-C 
1 0 uMOT^SF I TC<0*S«*S»J©^ 
>**>*CC*&KU ±iB7"y>^0^*^;l/^* 

>BWT^F I TC4ffil^©B*Stt^*^ ^> 

[0122] (4) moists ttSJ) «c 

- (75 -/F I TCffl) *«»U «* 1 0 OfS^CT^ 

[0123] mmms 

( i > mmmi tmmox&tt* o ^ * * v h y 

(BM) tt©g«*mfcLfc. 

(2) DNA^P-^i Lt5' ^SO*^SCC y >® 

li^t^f u>4/rltr ^ /l^u/c i 81 

fluM-y=*v- (ffi?fj#^: 9) , SB?iJ#-^-9CD^y 3 

y (lEFMMt: 10), SCffiB5»J##9©*y3V-«: 
*tbT 2M<DZ tru*? F#U*-** *<D7u-7 (Be 
: 1 1 ) (±r B*«MIM*^1d«, HPLC^ 
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yijte, — *$jSlDNA-C*€>Ml 3mpl8-ssDNA 
cd v £ a - ~ > y if F <D— SfcOttSE^KctH 

MWaEJaT**. WTteEBW*^: 9-1 i ossie 

IB?«J#^ : 9 

5 ' NH, -(CH, % -0-R}, -O-TGTAAAACGACCGCCACT 3 ' 

12?iJ#^ : 1 0 

5 " NHj -(CH, ) 6 -O-Pa -O-TCTAAAACCACGCCCAGT 3 ' 

i^iJS-^ : 1 1 
10 5 ' NHj -(CHz ) 6 -OPQ, -O-TGTAIAACCACGCCCAGT 3 ' 

(3 ) ±fBiB?'J#^f9-l lODNA^P-^OtfctbT 
^tlfiBW«C—*«IDNA*^byc. ^CCNaC 1 % 
5 0mM©?*ftr£feTES« (pH8) Cc , §DNA 
:/P - ?JkV-~ D N A «:ft**igft# 100/iMift 

o u i cc*fLrs^oDN A^o-^ecfflliwa— *i* 

DNA«r^t?««*l 00m lSPATS^U &*<D*I 

^«*9 o*ca>6 2 5-c*t?iaJSWcc2B#ra^t:» 

v Fz&fSiz&tco 'Xic±m&m^ :9-ii 
osdna^o-^w^'J v FifttoSiK*, ^y 

■fey>7. 5wt% S«7. 5wt%, ^^'J3 
-;U7. 5wt% RtmiB-flfcS ( I ) T«3*i*T 
^2^U>r^3-^ (ffln a a « : rWl/^-^EH ; JM 
8f7 r ^ >^ 5 (m ttK) 1 w t %**tf*«jR 
teflon, ^-f^y ? F 8 uMi«c4<fc5«: 

cne>©jR(t©*BBa*«fiItifc3 0-5 Odyne/ 
30 cmC7>f&Bl*3-e&^ ^/cMtl-5cps (E^tt 
Sit : m^ft^ (*) tt«) Ol5Hrtr^o/c. 
[0 124] ac(C^^^*^ F^y>*- (^°d^ : 
BJ C62 0 ; (*) 

y ^ F«HB**«U -CfflOfc^^l/^* ^ h 

zfyytKD^v FCC«»Lfc. */c±IB ( 1 ) ac^ 
(2) rMl/cBMtt*7XS^t7 hb, ^"TSB 
90DNA"7*n - ^ y v F ^triSifc* 
l^iJgcb^^'V (B60131) 6Cfit*&L//c'o ^XCCfiB^J 
40 ##1 0<DDNA^d-^(D^N>r^y * F 

±IBl?ija<D^x^tcBWfT-2>29tJ0a^x;U (06 co 

133) icm&L, mcn&m^i iodna^p-^ 

W<47 x ) v F**fe«SB*±E2Wa© , >*^KIJ»a 
■T€>3?iJ@^^x;U (H6CD1 3 5) 0C«*&b/c o 
locD^x;UC>ftLrMno^^^y F?§iK ; &4[plitt 
mUT^l 00 p l«$&U/c 0 CCDS^l^O^xJUCD 

Sffll©?«2«r**^ ■awr*-?*^*«B8ii/fci 
«*&Sn/c^-f^y ^ F«jfi«^*;KDB8PSU*> 
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[0125] #(Cg«£ 2 5 °C. 1 0 0 %<Z)1f fitl 

[0 12 6] (4) *«C«R«r8 0XlflD|«*ri 0»IB 
«»U S«te*S^Lr<,»£:/P-:/£>W:/»; * F* 

iffl/iri > 4 fmtffi* ^ p - hwm £ * & 4 ft tcgfec > io 

UTV 1 ^P«1L, x;H^<D*jgjS©x^+^S 

[0127] _hfe (4) ©affiJCiot-Jx^WDN 
A :/P - ^ <h Sit, h ft o /ex ^SttHHR U T7k^ 

*»D N A x ;U-co«^<D 

[0 12 8] (5)^NaCl*5 0mM(Wiarlf 20 
^TEi§$ (pH8) CCffi^»^9CDDNA:7n-:/ec 
^T>S^^fflttttO~*$lD N A 10/zM 
±tt*<fc5fc*»U C©««CC±IB (4) 
;i/{cx#*5x»*aj»AUte^P-^ruY*««l/. 8 

-^3>SJC*fffto^:. oii-C2 0 B Ctl0mM(DN 
aC 1 *:£frTEIB«iR (pH8) r»«*2 0»IB«fe 

[0 12 9] (6) &KNaC l*5 0mM©«B"CS 

oTEgi (phs. o) (c t r.Mmmttcj>z-*j 30 

b* (4-N, N-^W;V7x^W b U U ^ 
AT^t^^F (JWT TP2 j <hBg) **<D«K**1 0 

v b-7V^2<D^v FKflXOtttt/c *fc±8B (5) CC 

r ^ a 7 y # ^ -fer - s> 3 > * f f & o tc sm z ±a b »j > 
^c-fe^hu &*Q^*;uc#tbTP2?g?&£ 1 o o 
p i ^ftteuc©^, (e«*BS±-r*fc«f>«:aisi o 

6c«»l/^:**«S[S©lia» (^d d d« : I MT 2 ; 3r 

ffl©? ^ (J@?£Bffl:7 ^ Jb^-4 5 5nm 

^65 9 5 nm (i§j®> , ^^D-f «^ 5 7-62 0 
nm, ®*ffl^'J7-7^;^-6 1 0nm*>672 5 
nm (2a) ) I CCD*7-*5 (ffiSS : C 

24 00 -8 7 ;«tR*hx*xtfc«) <t^->>:/P 
■fe?* (ffln n n « : ARGUS 5 0; i^th^^Xji 

2 5 /umx 2 5 urn, ^ >r ^U-S/ a > x 6 4 . AR 50 



»M¥ 1 1-18 7 9 0 0 
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G U S 5 0 <Dm% U-cjl/«aagftS L/C. 
[0130] iB?*J##l 1 ©DNA^a-^ 

«KD, 1 2 0 0-1 5 0 0 tife. - 
^ffi?U#-^ 9 <D D N A 7* P - 7 £ m& 3 tc 0 * M & h 

9 8 o o- 1 o 3 o ocomyt&mfim^zti, s/c 

IB?iJS# 10©DNA7'D - ^**8^ $ #/c ^7 * 

tt, 3500-3900 5 ftfc. J5K 

«Hffi%TE*««*ffliir3 5-cri oaiWJMH/T 

y*p - )\,ir> h&rtv 9 b 

[0131] Ctl6©»«^6, *^ttWCCfiR-5^n- 

[0132] mmmQ 

(mmm 8 cd^p - y r u ^o^s ^ * fr^om&%m<D 
(i ) mmms t^im^cLxm^m^9^ i iodna 

[0 13 3] (2) lB^J#-^9-l KDDNA^O-^ 
(C» It 35^ffl«Btt 3 S«0-*« D N. A ^^fiK b 
/c 0 N a C 1 % 5 0 mMO«St^t?T E 8» ( P H 
8 ) CC±1B 3 «^BCD-*II DNA^ ©«g# 1 0 0 

(®n a n« :BJC6 2 0; <*) ttS?) ffl-T> 

«<D-*«DNA««*5ft»0, SUfcWIirfflC^^^ 

(1 ) -Cffl*Lfe*«fc^»;>drCC-fe^ hb, IB^JS-^ 
9-1 lODNAyp-T'^ltt^^x^L 
* ^£«*S Wtt-*fll D N A ^r^t^S«* 1 r><D ^ 
*)Ud% 1 0 0 p I -?^m&Ltc 0 C©^tS»5i 
^Ott«*IRaW«r«BRl/fciC:6, ffiCDCCG^, ^P 

[0 134] (3) i^CCOTS^x^ 

©IS*. ±W)xi^9 8 0 0-l 0 3 00CD^g 

os^nssn^. c©ci^6ita^o-^7i/>f 

[0135] H jfefty 1 0 

(*««7 *ji/jEffi<D«*{t«ia) 
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c i ) trnmcLT-?-? v v y vvx^z 

- > £ WT L /do 

[0 13 6] (2) COmfaO-fv yWh*)v?A& 

[0 13 7] (3) ^^HJfe^l7 <h[aI^CU"CO-y5 

m*ztcimjE2ntc&mit&&te<x&£<^ t^u^ 
ate « j: d mm t & & . #n«0< tcistg u & * j^&m 

^>^^x v h 7'P ^ XlrfflC^ea&r * C <!: ^ 

[0138] mmm i i 

( B MJFMSt£<£>& ^ * Jl/ CC ^ P - t/BSJB'S fifiS* A 
( i ) ^tfe0l7 iia«tcut:^7 ? y 

[0 13 9] (2) TZsm%&&LtcU : 7>il&®l 

«:KBM60 3; «a{t^X£^£l±«> * 1 w t 
%^?tr6 l o w t % > ^ ^ - ^SSTr 3 b$ 

a a D « : B J C6 20 ; («0 tt») 

£<Ek^ FfclttfLfc. *fc±t2 ( 1 ) rJBKUfcSfi 

t^y >£cc-te * h u ^^^tcMury h+^s^sn 

i§«^HteCT8 <fcH«CCLT«l&Ufc. CCD««£2 5 
°C, IglOO %<DtIffltIS«tC 3 0 ftHlW. LtcV-fy* 
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[0 140] (3) #MC**W 51^1/- 4- (vu^ 
^ K^x-flO ^u-h (T;bF»; ***tSi) ^5w 
t % DM S OSSKCMSiiBW* 5wt°/o<i:^^J;^« 
JBU, C©^*±K (2) £H«CLT^>*^* * 

h 7* u > ^ tSO x ;btc i o 0 p l o . ot»t? 

3 0 °C. SJg 1 0 0 %(DtiStIS«icS® 4 2 MfffltflW 

[0141] (4) DNA7 , P-7 , tlt5' 3;ffi<D7K 

ig^L/cl 8*f*<D*y=fv- (HM»^: 12). 15 

(iB5iJ##: 13), RO'BEJU* 
-^1 20)*lF=f^-CC»U , t:2fli<D^^l/*^F*S^ 
w^o-y (iSiJtf : 14) (4tB*S[ai 
5K#ttSL HPLCyu-F) «:fflfl/c e tlT^iH^J 
#5f : 12-1 4C7)SSI2?iJ<?: U >-5r-^©«fi*^ 
-To 

IS*J#-5f : 1 2 
20 5 ' HS-CCH, ) 6 -0-PQ, -O-TGTAAMCGACGGCCACT 3 ' 

nmm^ : 1 3 

5 • HS^(CH 2 ) 6 -O-PQ, -O-TGTAAAACCACGCCCAGT 3 ' 
|g?«J#-^ : 1 4 

5 * HS-CCH 2 ) & -0-PQ l -O-TGTATAACCACGCCCAGT 3 ' 
(5)10 mM© U >^«^CC±IBie?»J#-^ 12-1 
4CD^^CDDNA^n-^4*^?^g^ 1 0 uMi^^ 

x.)ipttc±i&^xtet) . ^px3>^^-^3 yum 

mZtlteft^tco C(DSS?r3 0U Mffil00%C0tI 

*;KDVU-YS FSiSJ£S-&. DNA7-n-^St 

[0 142] (6) ge?'JS-^l 2<DDNA^n-^cS* 
LrS^ffl«BWa— *«DNA*^J«L, NaC1^5 
40 0mM(OM^t?TEgj»C, C(D— *MDNA4* 

IB (5) -Ct#/cDNA^d-^Sia^S«*««L/, 8 0 

°c-2 5'c*r2«FiH^r»iaL, 

S/a>ttfttote. *OaC 141 0 mM(DSS"C^ 
t^TES^ (pH8) 4ffl^T2 0°C-C2 0#ffflatk4 

[0 143] (7) 'Wt/y ^ FCC^>*-*l'-FU 
-C»D«e>rgt36**r*KJ6-C**YOYO- 1 4Na 
50 C 1 *«S5 0mM"C$tfTE««CC, 0 



(26) 
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1 1 - 1 8 7 9 0 0 



uMttez^^icmmutc (pH8> o c<Dm : mz±& 

(2) il^ItiltCLT -Ofis* v h^*y>^^r^iiT± 
IB ( 6 ) <D%m*'im~otcm&<D&^ *;Ut, 1 0 0 p 

/c (B®1&y j )lZ-&&m . mr gusBO© 

[0 14 4] *(D*S*. IE5»J##1 4©DNA7P-^ 

1 8 0 0-2 0 0 0O«3ie98tt3W««3nfc. - 

6tt, 7 5 00-8 0 0 0O3t*a«3&s|ISrSti, *fc 

tt* 3 1 0 0-3 3 0 0©»3fe5i«^««F3tifc a Mfc 

mBZTEMffim&m\,>x 3 5 -en o^K^in 

[0 14 5] Cft^cD^^ ^JfiWtc^^^n- 
#>o/c„ 

[0146] ^ifcfi&J 1 2 

( 1 ) ^ftflii 1 <tH«ccoTE?u##i 2-1 4©d 

NA7*a- S # fcS«*/ft8c L /c, 
[0147] (2) ffi?iJS^l 2-1 4©DNA:/n- 
^t*t t Xft£tmmt£ 3 «KCD-*«D N A L 
/c„ NaC 1 *5 0mM(D«Rr^OTESSKtC±i5 3 
flfflO-*«DNA*«^©»a*si OMMitt-SttCC 
«S?L/c 0 ftfcS^ (D-*JSD N Ag«(D p Hii 8 1 * 30 
£ 0 ^JU^* * h : B J C 6 2 

0 ; + + («) ttH) ffl-f >^»>^*3«fflSt 

F(citL/c 9 *fc±ia ( i ) riiL/tifife 
^•;>*ec-fe^ ho, se?ij#-^i 2- i 4(DDNAy*u 

^DNA^frS^ 1 o(D^^;L/^c-^^ 1 0 0 p 1 
mLtctCZ, m<DlCC&, ZUXzilsdt ^ > 3 > 40 

/Co 

[oi4 8] (3) xtcmtmi i igistcus')* 

fctfttofc. ^-CDIS^, ±T(D^x;U^67 5 0 0-8 
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o^Mc^xya-^t^mm^mms^. ?lx 
[0149] mmm 1 3 

(BM&mmmz^tf+ismwAmv&mttcmMLxv 
( 1 ) m.mmi<D (2) ^fats^o-c^^vh »; 

**Xtt«tg£flFj£L/Co 

[0 15 0] (2) ^tePH7<D ( 1 ) (Dia»Cfi£or, 

(& d d« : KBM4 0 3 ; fij^^IIHteS^tt 
«) CO 1 w t «*S«*fITr 1 B*BB«*$LT, K> 

*f-rss«fttt9 5° tmtiic< i^s-cwo, £/c^ 

[0 15 1] (3) ±§BII*60»8<D (3) Rtf (4) CC 
IB*8l//c#ffiK:fiEoT, IB^J#^- : 9 — 1 10DNA7' 

[0152] ( 4 ) SB?US^9 KljtfLTfflfiWttttaie 

*T £ — DNA^DNA St^^r^S L , 
5* *»C^*lty~;bT 5>»J>*^/rUf Yy 
M * )\,U - y ^ > L fc«BMfc-#fll DNA^II 
/c 0 COaaMfc— *«DNA*NaC 1*5 0mM<Dift 
St^TEM (pH8) CC*»r«S3&i2 /iMi^c^ 
<fc^CC?g»0/c B CCD^JC±IB (3) xmtcDNA?' 

v-yt&smfozmmL. so a c^h2 5'ctx2mm 

/c 0 f©f^p-7'7U>f^l OmM NaCl/TE 
««« (pH8) &mi>X2 9'CX2 OftfflmfrVXy 

[0153] ( 5 ) mm 

nmit— #$K DNAi^7 7 m ^SB^JS-^ 9 <0 D 
NA^-^j^S^i)x;^|j8 5 0 0-9 4 

0 o jEa^MB s n/c e s /cbb?o#-^ i o <d d n a 

^a-^*jf*^3^/c^x;^6«2 8 0 0—3400 

(omytm^mm^ti^tcmmm icodna^u-^ 

*M^3#/c^*;l/^e>« 1 2 0 0- 1 5 0 Oflgom 

1 OmMNaC 1/TEiffii (pH8) ^r^C^rMCC 
3 5°CT 1 0#Hi5fc#l//c<hC3, IB5»J#-9 1 0ODN 
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[0154] 

[oi55] jgtc^iBcc £nwi}>m<D$Lfcfrt>~ci>m 

c ir^>^;l/tfiec*^»3W»«t 4*5*^* J: Q IE 
ft. So2ia«:«3E'C*4. HBKC©yp-^7l/-{ 

[0 15 6] */c**?BK:j:h«, :/a-:/y wcoil 
[0157] 

[ramt] em##: i 

ie?"J(D6S : 1 8 
«©» : -#« 

S^iJcDa^ : fft£>$$ ^DNA 



4#5B¥ 1 1 - 1 8 7 9 0 0 
52 

a^DNA 



ACTGGCCGTCGTTTTACA 
i2?'J#^f : 2 
E5»J©fi3 : 1 8 

Mm<om : en 

HO* : -*« 

5' ^fc**-;b**«£Efl| 

ACTCGCCGTTGTTTTACA 
iB^JS-^ : 3 
IffiWtDfiS : 1 8 

: -*H 



^DNA 



(27) 

ACTGGCCCCI 1 1 I I IACA 
HAW : 4 
B2?'J063 : 1 8 
E&Xm : «K 
ffll©» : -*« 
h#oy- :itftRtt 

10 SB^'J 

AGTGG CATU IU I IACA 
ffiW*# : 5 
6H?'J<E>fi£ : 1 2 
mm<DM : ®W 
mom : -*M 

IB5»J©«ffl : fft©«» MDNA 

GCCTGATCAGCC 
20 E3flJ## : 6 
BW©»3 : 1 0 

$m<Dm : &k 

ISWOSffl : ffiO^K MDNA 
EW 

AAAAAAAAAA 
Se^'JS-^ : 7 
ie?iJ<Ofi£ : 1 8 

mom : 

--mm 

$m<omm : motZM mpna 
ssw 

ACTGGCCGTCGTTTTACA 
I3^J## : 8 
IB?'JcDfi£ : 1 8 

40 «©»:-*« 
G®l 

ACTGCCCC7JTCTTTTACA 
: 9 

KflkDSS : 1 8 

mmm : «nr 

50 b#ui?-:ttMtX 



(28) 



1 1 - 1 8 7 9 0 0 
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tmomm : ttiomm ^dna 

TGTAAAACGACGGCCACT 

ie?u#-^ : 1 0 

l£?'J<Dfi2 : 1 8 
»<Dtk : -#» 
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ffi5aj©«8l : ffecD^M aSD N A 

TGTAAAACGACGGCCACT 
SH?iJ#^ : 1 3 
iffi^JCDS^ : 1 8 

zmom : &m 
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TCTAAAACCACGGCCACT 
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